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Abstract: Exposure to music episodes is considered among the methods used in therapy. In our work, stressed
rats by combined predator and noise stress for seven consecutive days displayed increase in the level of
plasma ACTH and anxiety behavior, besides; Post-exposure to classical music of Mozart reduced efficiently
the changes related-stress. Notably, Use music in life seems to be beneficial to alleviate negative outcomes of

stress.

Key words: Stress « Predator -+ Noise + Music « Rat

INTROCUTION

Stress is constant in our lives and cannot be avoided
[1]. Tt is known to induce alterations in various
physiological and behavioral responses even leading to
pathological state [2]. Stress is a biologically significant
factor that, by altering brain cell properties, can disturb
cognitive and consequently limit the quality of human life
[3]. According to the original stress concept, introduced
by Selye [4] and Cannon [5], stress was thought to be a
non-specific response to stressors always inducing the
activation of adrenal glucocorticoid and catecholamine
release. Substantial stressor specificity has been
demonstrated in the activation of the HPA axis and
sympathoadrenal system, known to be the main stress
systems in both humans and experimental animals [6].
Predator and noise stress are among models stress used
in experimental studies [7, 8]. Both stress induce intense
stimulation of HPA axis and are related behavioral
pathologies.

Negative outcomes of stress lead researchers to
investigate many methods of therapy and prevention.
Recently, a great attention was paid to music having
power to modulate stress responses. Soothing effects of
music on human psychology and behavior are well known
[9]. Classical music also appears to influence the behavior

and/or physiology of captive animals in a manner
suggestive of enhanced well-being [10]. In addition; other
studies show that music leads to positive behaviors [11]
and physiological benefits [12]. The value of auditory
enrichment has been studied in a variety of species,
including birds [13]. In this work, we attempted to
investigate the effect of music on combined predator and
noise stress induced behavioral and hormonal changes in
male Wistar rat.

MATERIALS AND METHODS

Experimental Protocol: Male Wistar rats obtained from
Pasteur Institute (Algiers, Algeria) were housed in
transparent cages at a constant temperature (231 °C)
with a 12 h/12 h light/dark cycle (Lights on at 07:30 a.m.).
Rats had access to standard rodents chow and tap water
ad libitum and weighing 240 £30 g at the beginning of the
experiment. Rats were divided into 08 groups each of 08
rats; Control group (C), Noise stress group (N), Predator
stress (P), Predator + Noise stress group (PN), Music
group (M), noise stress + music group(NM), Predator
stress + Music group (PM),combined noise and Predator
stress +Music (PN+M). In predator stress, rats were
exposed to the odor of collar cat for 10 min for 7 days;
In noise stress: rats were exposed to the Klaxon of 105 dB
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for 10 min for 7 days; in music group: rats exposed to
classical music for 10min after application of stress.
Symphony of Mozart was selected in this music
therapy« n°5in B flat Major, K22 ».

Elevated Plus-Maze Test: The elevated plus-maze (EPM)
test is a widely used paradigm to investigate anxiety-
related behavior in rats [14]. The EPM was made of
painted wood cross (Arms 50 cm long x 10 cm wide)
elevated 50 cm above the floor. Two opposite arms were
enclosed by walls (10 cm x 50 cm x 45 cm high) and two
arms were open. The arms extended from a central
platform (10 x 10 cm) [15]. The open arms in the maze that
we use do not have a railing, but addition of a 3-5 mm high
railing on the open arms of the plus maze has been used
with success to increase open arm exploration. The rat
was placed in the center of the apparatus facing one of
the open arms, for a free exploration of 5 min. Entry into an
arm was defined as the animal placing all four paws on the
arm. After each test, the rat was returned to its home cage
and the maze was cleaned with an alcoholic solution
followed by wet and dry paper towels, prior to the next
trial. Time spent in open and closed arms was measured.

Level of Plasma ACTH: After behavioral testing, rats
were decapitated and the blood collected in EDTA tubes.
After centrifugation, Plasma samples were used to
determine ACTH concentration by chemiluminescent
method using IMMULITE.

Statistical Analysis: XLStat 2009 was used for statistical
analysis. All data are presented as mean + SEM. The data
obtained were tested student test. P<0.05 was considered
statistically significant.

RESULTS

Effect on ACTH Level: Exposure to different forms of
stressors alone or in combined form increase significantly
(p<0.001) ACTH secretion. However, post-exposure with
music decrease the secretion of ACTH in all groups,
however, significant difference to control ones remains
detected.

Effect on the Time of Spent in Open Arms: Exposure to
odor of cat decrease significantly the time spent in open
arms, mainly in the combined stress group (p<0.001). Post-
exposure to music increase this time as like in control
ones.
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Fig. 1: Effect of music on ACTH variation in stressed
groups. (n=08, * p<0.05;** p <0.01;*** p <0.001)
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Fig. 2: Effect of music on the time spent in open arms in
stressed groups.. (n=08, * p <0.05;** p <0.01;***
p <0.001)
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Fig. 3: Effect of music on the time spent in closed arms in
stressed groups.. (n=08, * p <0.05;** p <0.01;***
p <0.001)

Effect on the Time of Spent in Closed Arms: Exposure to
stress increase significantly (p<0.001) the time spent in
closed arms, however, post-exposure to music increases
this time as like in one controls expect in group exposed
to combined stress when the time spent in closed arms
remains increased.
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DISCUSSION

In this work, exposure to the combined predator and
noise promoted behavioral
alterations, including hypersecretion of ACTH and
appearance of anxiety in rat, these changes were
alleviated by post-exposure to classical music. Increase
ACTH level upon exposure to stress is very known as

stress and hormonal

response to the activation of HPA axis [16]. In Elevated
Plus Maze, we have shown decrease in the time spent in
open arms. The decreased venturing into the open arms
in the elevated plus maze is typically interpreted as an
increase in anxiety [17]. Hyperactivity of HPA axis was
found to be linked to the increase of anxiety [5].
Interestingly, post-exposure to music enhances the
anxiety symptoms and secretion of ACTH. The power of
music in anxiety tests has been argued in the rat.
Lemercier [18] concluded that environmental enrichment,
such as by short-duration music, decreases the rat’s
reactivity in housing spaces but only has a little influence
when rats are taken out to be handled and has no
influence on the results obtained during an anxiety test.
However, Rauscher [19] show a neurophysiological basis
for a Mozart effect in rats to complete a T-maze more
quickly if they had been reared listening to a Mozart piano
sonata, a conclusion that is contested by Steele [20], who
argued that the rats were deaf to most of the notes of the
sonata. However, exposure to Mozart’s music early in life
can increase BDNF (Brain-derived neurotrophic factor)
concentration in the hippocampus in rats [21, 22]. Finally,
we can conclude that music is effective to reduce anxiety
and HPA axis activation.
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